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SPECIFICATION 
Novel Human Parvovirus B19 Receptor and Uses Thereof 

-4maM&4>&m&& : 

t MOl^^-OU* B1'9 (felT, #1= TB19J i«t:fci<fc«) l*'WBa>eSfettfcSS (X 
»&©®lfclc£ Steffi*® (X«t2). fttt*^3*» (*«C3). J£A<B££tfeg|SP 
& CfciSU. 5) afeiftt^ft^iJBfljISHirtt-S-^ttDNA^-r/UXTf**. B19fD^§feb 
izft-tLT, $MR^IcMr<&dijKSI»Kflta>PttJR (Globoside) # 1993 ^ 

PiaHSg3E£:fc< Phenotype Z iT? 4, 3EJ*S*l (X*7), P fitl^** B19 L> 

Ha3»*»Htt-CB19DNA*«aEM**lS<Cif 10. 11). B19<D#3?]*£«!fi§^ 

©B3ftO)*1?l*a»-r*C4:*«Htt<FJ*tt*a^*»*A<fcy. B19 i^^^-C?fi P tnil^^ 
^Ufc*»l*IIJia^(D«ftJa^©*fflfl5B19ffi«flia©^ifi£t>fl«r**uTL>* 9 *fc. - 
£T?I*. B19g|feggtt8llS&?<D«r3S<fcy. PttE»3»:H:£ B19S3feMf;:ffiH£Stt# 
fcl*Cfc PtitJlJii^O B19 Sffel9>I#? (co-receptor & £*i-C I* 

2).C©*5KPttlIi:l*Jia* B19SjfeB8a»^0)Sfi^a!* ttr^5A<. 
«H$jftT?(*:FBT? /UXCDjS^U-fe^^-i: Lt. L If L li'Jg&CD^tflljI L. 
^-*l,*># co-receptor t L T ^ -f A^BJfeClWr &ttflg*tfgf| * *lT U-S . 
human immunodef ici ency vi rus (HIV) T'li'ir^ jj -f > — # (3tii£ 1 3) , xzj — 

*7*< very late antigen 2 (VLA2) j&* (3t$5 1 4), adeno associated vi rus 2 (AAV2) 

T?(*aV^5 -Ot-^'J > (XK15) ^-etL-?tl co-receptor £ Ltttffi U Zti6©» 

TL^ ( B19 dfci^-C^f&OOi'/uxi^fic: P fetl^ um<&igg: L'-te -£ l£ 
co-receptor £}#0 TOtttfJf B19 S^ICH^I" W & frier S Z tit. 

Bi9©«ife^ *=XA©»wf=is-r*©^3S:&r. Bi9Sifcic#3»^'afia<oa»j=Ritt 

L. B19^lfe^(D^gi ■ }&*l:tftlB4fflf«t<ty 5 So 

*5l*T. »K'«**f=a»Ufc T- B 'J fSttSBIBS. 7^a7 7-'/ffl)MWt 

B19*goiM& B19-VP1 S^Ti^i^^-Sc t SlHiL. &£&]]&[*< B19®S2fettttfniiSl: 

Si§Lttfc («10), rft t>fl)fe^«fflfl&l=tt B19 <D Ut -T*$>$> P ta 
I©«Wt2Ll^**iT6 9, PfitlStaeJ2l*r©»^*^Lfcft««eJIB^<3!> B19^^0 

3&IBfrf&&UJ:?i:r£M 

&{fcr*C:<!:, ttt hAW^-fj^B 1 9 ICtff* IstZft-Zmm Lfc, t h 



*m&W%t>lts mmW$t<D&&. ±*1±x'J^7 h--xX(SLE)0)J-Ct2i6 6*i3liBtt 
# ©« W @ BfltB £ L T .fl l*7£ 3 *ifc 80kDa ©$>/•? ?f|-efc3 Ku80 # t h/^O-Y /U 

**Wl4.EW*©«aiMl ■5***1*7' 5 / MM**"*- 6* 
XI*ttKMr=feUT^«k©7 5 ✓ L£ L < I4£fc L, * L < f±tti35>JI-^» 

1 9 ie$t*$>/^jt*6Ui. t h/<;^-)-fj^B 1 9 cut*** ut^-ia 

«-T*o *fc* #«9!I4, ±B**BOtf/U#'>'f;WB1 9t»t«H!^-* 

b^t h/OnS^-f JUXB 1 9$S£fll£S&-r-5 0 * 6IC t h/UM*«>-f 

©*££ 14 eft #£*r Lr^tst h/i/uf^j^B i 9©jg§fefqifr]&i££&-r 

*ft*fc«k y » i&f^T&B 1 9 Hr^^— *<att*tifc,-*»W©B 1 9 b-fe:?$-(4, 
B 1 9 * ft *W *<DTJs B 1 9H£fflaK-PB 1 9U&^SiIi: L-troffllJtt^. 

3 6IC B 1 9 *ia**:f4, B 1 9 <D*« tJQlWr *<DTf, -B 

01 14, <&*iiffflJ!Sftl=fcl-J-3B 1 9M«it*t7n-*-f H ^ -©«*£** 

@3tt, H 9*fflfl&^©U 3 KB 1 9*:7*> K (rBISECP) 7 P—fr-f 

0414, rB19ECP-Sepharose »£86©' ; ?*X'<-'5' hfo&tt MVfoZo 
H5(t rB19ECPtt*ae© -Western blot»*r©|£*£S6'rBn?&*. 
B6I4. rBIQECPi: tf*^><brKu80©fS^»»©tt*^a5-riaT?fe«o 

07ii rBi9Ecp«b isibrKutoto&'smnnmv) ©e**5R-*-fin**<&o 

BBIt. rB19ECP£ e^- J 3 i >1brKu80©^^ffl]fiJ||i5(2)©i^^$^-rign?fc'So 
E9I4, rB19ECP<t If* *><brKu8O©*g£mO*«<3)©ttft*w-r0-efc*. 
HT 014, rB19ECP£ lf^>ftrKu80©e^Jlp«ISSK(4)©«**«-rHTf*<S. 
01 114. M<Btt*Hci3It*«IJ»«iiiKu80©»85ttlS*a-r^O— t*-*f f* ■>* MJ-ffl 

Ell 214, KU812Ep6tffltt«fe^©B 1 9 ®L%M\n&<D ®X' o 
HI 3(4, KU812Ep6*gfi&J*^©B 1 9*Mtt£Ift©tSJR«OT'rHT;fc*. 

hi 4i4. ■3 , «aii&affi©Ku8o©3isiatta*jR-rBi'c&*o 

2£ W * H 5S t" £ fc ft © Efc a © «2 as 
±SB©jS L J, *MJBW*5.ttKu80*«, P fit JBJ21 *!•©*?*: ft t h/^t^-f^B i 91= 
5 £M.dJLfr (BlTfc h/^U^-f B 1 9$B 1 9 <t 8§ 

-T P ) C Ku80 14, Ku80 (4 SLE flT*S£&6*i&£B&tt©«^S B&19& Ltji^**ifc 
80kDa ©MSr-feSo Ku80 f4MAS3& btlffiL, <S - <t#*Q ZfoX Ku80 

(4. Ku70 t^n^V ^-£fi5J£L (Xii9), iffflfi&rt DNA #?m^P >*:^-— 
^^©sl3lS^B : P£ LT DUA&m*>M&KlzM-5--?Zt2tiXl^ <S:iR2 3, 2 4), 
Ku80l4. MSMT'C-JfalVft&Mn'Pt HK^Httlfitt RD JfflMHf=ieaA<SS«> 6*1 
4*31=* 9. «J >/53*iRttJS©»3fftB8«UT'^*'fc©*B«-tfe* (XI* 2 5* 26, 
2 7) e t mjSttSSttHBT-T fiBMBil-jfiSEUr^* Ku80 f4W * b-tr 

^1:^6 ft ££-51=, Ku80f4*DJ!SM : e*«L. tt*8***5**a<fcl 6*iTl*S. 
Ku80Se*©«8E5l];Rt/ ■£*!*< a — Kt§7 5 J Mfll£E5fl£©E5UM 2 1=55 L, 



■Z®7 ZS&m&HDfrZtoymLZmym^l ICTF^CGenBank Accession No. M30938) . 

uts. -Muz. z*?* k-ej*, m*?? F0)7*;mmmizt$i\T'j> 

»07S/»*«iBlftL. WL, ft A£;|xXI*ttan£*i7=i§£-T<i&oT*>, *0>4aJ5f4 
*««***#l«a*Ji<te*Cfcl*ai*#I=J:-3-CS«>6*tTLv«t^5'C*ft. &^>T, SB 

*lXl*tt*n$tlfc^^ Kfe^T. B1 9 ir0Si5S£^£i£}#-r3t,<7>l*. Ku80 fcHfclzfd 

3 C L < , XI*E?lJ#-^ 1 (D7$S&&Mt 9 0%feL_t, $ 1<IJ95% 

. JBi±C!>llHtttW-r Ll* 0 75^ BHE9J0>4Sft1£l*v FASTA <D«fc5ft 

ia03>t , i-$-v7 i* * jb htm i=£*-r t zoi^ft'^.ni-f 

H:A.^t*«Bt«S*iT^5. fit. 35«<D* 2 0 

«»0)TSy»f*.iSffttfll«**-r'6 + ttT5/lft(6ly. He, Val, Leu, Ala. Met, Pro), 
3S*t£ (1)11 SETT'S* 147 5 /gg(Asn. 6ln T Thr, Ser, Tyr, Cys) , mtT B(Asp. Gluh 
MttTSyKCArg. Lys, His). *#J£7 S ^ » (Phe. Tyr. Trp) (73 J: 5lz«flil<Dfeg$ 

ti-t*b<Diz#j\,-z?#\fx$* TS/BMitsft*, ztiz<i>&#)\,-zrM*<Dfc 

TE*i6«T?S»Wf=ttS**vteifey. Ku80f*B1 9<t4$ftfttK s Ku80j&< 
S 1 9 0{gifcHz:?£-£ LTttftU B 1 9^Ku80<Z)';A*> Kfc l-cmltib*i**s 
^tSo ttit, Ku80f*B1 9l=St-T*1$»W$«*«lfcUTffi^«Ci:A«T?^*. 

^-§fcarj(Dt©-c-&y . «fcy*#wftfflafl!>»*L^flitLrt*, bi 9312 jars, b 

1 9®i%mz.ttB 1 9 »ft«J«3W*^lf JilT, £*lS>Icoi%T$&K& 

*aE£*rii*£am#IWf££- (tSUitftttSJfc) *WfflLfc*«a*^atrafllf=tT5Ci:*«T?&*. 
0>Jx.l*\ *$SE<BUHz?$-£@4i1fcU BI 9^£t?«f**H*lflsU-lr^* — i:1£tt*1*, fcl* 
0L £#ra>PttMSto£am£ttLfc&LBl 9*fi:#iE£Stt, Hfflf=»^$4ifc 

v/^sre&^rc-e. \s±zr*—(omfflut, msaoissk* «*.i*\ ^'jx^u^^KD^^^ay 

»e<h-Lfc**«S«l=d:y#"atff3^t«t-e#*. BI 9®£LHz?$-£i£mSL.fcB1 
9a>ttti)&£ LTf*P&JE[$ l .J#> K<b LTReceptor-mediated hemagglutination assayC£IK3 
3) jMM&Sfi., tfifiufiL%4><DB 1 9 0>7s<7 ')--><?lzmi^?>tlXl^&i)<. Ku80*PtaWfC«5L 
£Z yffti&Receptor-mediated hemagglutination assay £-ffi|2r3"«£c: <t j^W^T-So #1- 

p imimmmBHT'ft y fl#fcj*#fflin?fe*-^ ku a o r±^^ kt** y , =1- ks&?e$m 
s-i*bi sdDflftaHWiLrtffit^ct^-ears. bi 91*, <hffi(D*-ouxT?fcy, 7-<;u^ 

— *H«ftLfcfi(t*3fe*L,fc*5AlC. B1 9*«t?Sm*ar-iI=J:ys BI 9 

H4Hbu-b^-f=«S**vfcBi 9 1*, flQm p h 
SEfls. «*«fc*<BfcafcJ:^TiaSj(teft$<D'<?» ±CSfifti/-fe^-i*. bi 9<ms«xi* 

S»f=3PJfflr*Ct3&«Tf#*. 

*»B1 9 H!^.-lt. Bi 9 ir^mMf-^-rS©-*?, * 56380) Us 

^-tB19©i**ift«:i:t, BI 9fl)S^$ffll$(tS^tA'1?#, B19f 
*»fl«t LT«ffl^-* = fcA«-e**. £&lc. *»ffl(5H!^-tBT9$l^t« 

*£»s-r c^m^y, bi 9&gkwvmt Lxmm-r z>%anz%m-r 



4 

afiM*to*ai=* y»&#tfc Kuso xi* Kuso mmmfo&mmt-r&c -e-ic, biq x 

IirB19ECP <b<t£[C;lft£;ft3^f|£&flnLJ5JE2-fc!-£, Sfc^&s Bffiti) Ku80 l-$g£L 
ft B19XI* r B19ECP * St B19 tatt-CggtofcaJETS'JI £f=«fc L J , Ku80 £ B 1 

y iiiTo«t^*¥ns^s *6£*iia«-*-*qrs6tta>ft 

L»«JJt*»yat?^i*«T*&*. Ku80 $BfiftLfc*7A$MU, B19^^p 

tT-^^I; «fc y 8rtt<b Lfc^^K*IJi4li:,ft*ft»lBt«.CC-e.#6<ifc Ku80 
fc*t LT|££t4£;£-r3 BI 9S*©^^f Kl*. Ku80 t B19 <Z>fg££ H#"f £ RTtttttf 

<fcoT. Ku80 <t B19 0tt$*|fiS-rSRr*6tt*«*^ttB19ft(**»4Z t*<-e*5. 

SPfZSS^I-^tJift:. #£L< (it Mbfittts *n---*- $?£L<l£th- 

=E / P - 1 frtKft^ L < «* CD - gfl 1 m^Wi iz HF # $ ti» « Stt i 6 ft * p 0 p £ L 

rwfflftg^i^fiit^^^is-rSo ^©cfc^ftm^Mfc^^^tL^sjt^i: Lrt±,ia^^Js 

tt£*!k ffi«EJW,'S3£JW. flMfW. SSfrftJ, $L<b*!k «ffe*lU 
-oajtsiH^siiti^y % &&l A^J. ae*!L satak >a*J, 

Hsu, #*%a, a^a* citti, &*i*i*ES!&jfttt£ Ltros$ 

W«3HKM*tl«»14J*»-((tft#ft^) a)aSSftf(=J:y#lft«'^, ISiA-ASfc 
y, 1000ng<©S5ffl-ea-****C Lfr Lftrt*6> a^-s: 

* a» . )B ft « a at * * tM* Kitt ft » o * 5 ft E«±a ft a-^ » » s -c # * o 

© < fcaftT;up-;u*ift<!f), »»'jwft*L\f*Aa«ii: L-caaa-r-s-it-e**, 
9fta»aa>»a<bi*. -aB7^^-iafa>8ai, M«fl9E^*fcf±H#f=j: y 
ffa-t**-e**. ftit^ji*. ffln»aaia>»ai Lxaa-r«cti<T?#*. ^» 

tt»SSft£fcJ:-3-ca*a>eH*fflj*#ji: L, ttflmfcM©ai*JB3KH**fcr*te©»« 
*fc* Bl 9fl5«atr*» ■Ku80*<ML-C^<&0!)-<?, Ku80>S£?-©5&3i ^fflJfiJf & 7 > 

wajMroa^irHaiftjsaojftaxtt^wricfflt^cfc^Ts**. 

*»Wt*y, Ku80^B19©H:^ , ^--efe§^ t*<W&^I=**l, TtB^<ig#iJ(c 

«tifey, Bi9tt s Ku80i: pt(tafl!)Bi#*fflS'r*aat J: <«»Lr«fc <aas*i*^ 
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rt©u >/1^sbbbSs *»«3iaj!fixi*fflflfi^>^**y A^RTiieft«feft**tfcieiJis^6asi 

BB#&»MT*^ ftfc\ c:c-e.r»*tej tt, $fflfi&A<B 1 9$&£fti:: (t 
T £ <fc 7 ft EL I SA^O ft Am J6 ft J: y o.R^*<5t^ 5 icfkfftt & irfj 5=- 

$fcs rg&ssttj <ti*. bi 9 3&<-f-fl!)ttBrtt?iSfar«. rft*?%, ^-f^Aone- 
mtfmxi-z d t saw u dtti*Ti2Hjs^ji-m<*Micis^i--i) * 5 ft^^w pcrs 

»4H6W*tt*)ltJ: (IMCSAU Bttrt-eM*-**:: fc f=.fc y 5 C £#T? 

^5, pfitwtt»ffltrviHi?fc*<DT?» pftis©s^«(c*»ft-aa>*iE»B3!ia 

Ku80i: Ptn:Jl0i^#&^^-r £8Bfl&f±, £<*rt:£L < fJJS^^frTl? PttJ5£»«LTl* 

*u<i*ttptt«a#«>^m^-»*'ffl^ri«ai, »**^fc«naf=s*L-c, 4,9-* 

±S«5lli:J: y»6*ifcB19Hr^*-atfp»IS*8lwL-c^$«l63ti«B i 9&m 

***#T-C»«*3h.fc±Bfl>«iai=, B1 9£5ginU -SWIBIMLfca, S£M£ 
B«[-r«« B 1 9jb<«Hifil=«ftLfcC*a)aMBI4» B19©«». y lllttrt-e££ 

**i«B 1 9#ijlOTS§SE£in;B 1 9^/ * □— *;Uttfl:£fl!^fcftMW#ScT?5etttoX 
ttffiJtA9l=fcHJ*-.6£fc(=J:yfT3C:fc*«««. Xf*, ■Bl9<0«ft«, iSfflJ&flT-^gi £ 

1 . »a 
1-1. *m 

(1) BB ^ 

KU812Ep6 ttSttfttttt&jfiLftB&tt,*: yi'JXP»Kif >fffiTT! KU812 [g#M£f?;£lc 
£y*a — =>?$ftfeB19J}M1£«>i|c#MaBB£7fe« (4$BB¥ 11-32757 s £jK 
1 6). t K T U >/^3*56BB* H9 fi ATCC J: y. t h«$$BBt£ U937, t h^§M 
$fflfiS** SW620, trhBTttMB* T24 «]R«^^ftlBB^«f%nfrnfRg^SHBSiaiiiz 
— <fc y^#^^^ o KU812Ep6(i10» "t? *>Mjfll;t (FBS).6 lU/ml i'jXP^'if> (Kirin 
Brewery) £l0;t.fc RPMI JgifeT?, H9, U937. SW620 f*. 10KFBS in RPMI igifex*. T24 (4 10KFBS 
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<) *&*tt#©PIS£fcTJS«l Lfc. W Z ti tz 7 Jl>&i±> Ficoll-Hypaque 

(Pharmacia) <J> «fc SttMOSlzT #S&JMi&J$£#JS£ L. 1 lU/ml i'jxn#i>> 
(Kir in Brewery). 10%FBS ft] RPMI i£ife-t-i&# Lfco 
(2) t h^/UTtf^-r B19 

B19 -><;u^t Lr3attB19«§fea#*vfi,SWLfcJil»*ttfllLfc. *lfc;f I4 2x10 u 3 
tf-<D B19 ^-OUX ta B19-lgMiai*. £ B19-lgG ttfcli 1 1 IcfcfcB&jt&TT* 
fcof:, *f£[=f*B19 5feSft#-t? B19DNA, ift B19-lgM fctf*. fit B19-lgG ttfc t * Kfcffl $ 

*£»*!l£«T?ttfflLfc»S B19 ^ -f I*. B19 Rift jftiJf & * ^ A£ n V K 75 7 
-r-T?f&«L. SSfe14*fiifc-*-SC£j&<M3;h.fc-i'>* £ r-ft^S!! B19 ^-nuxfcffli* 
(3tEi 7) 0 

(3) 

B19 fl>«M&-T?fc<5 vpi ^|giS61-Sin:# PAR3 (vj7x. nEy^p-^-;u) ft**:*:^ 

1f*t»±J:ytt4**lfc.Ku80«)N5R«[*a!fr5ttKu80fitfr (T«5*. nE 
/^a-^;L>) 14 Oncogene *±«fc y. C M^nKt* Sfct Ku80 ft ft; (V^X, ^E/£P- 
±;U) liPharmingenttck y^fc 0 mKu70tri^ (^^X, t^P- J-Jl,), £rt CD106 ftft: 
(v^X, */^P-^-;U)tt Pharmingen th«ty. fct^P^v K (P tall) ta# 
^"y^p— ^-^) T?&£ GL4l4Matreya*t t fc y#fc„ 1F5 14 fc F-£a DNA t&i$<D 08-1 ^T-f 

T*-f ^-f^/^D-^Ufcift: (XjSM 8) T*l£f£=i> hP-;U 
£ LTffll^fc, PE^tfcfit^-y-^Btft:. PE^ItSftGlycophorinA ffif*. PE$?!t&iaCD3 fcft;, 
PE»»ft CD20 tSff. PEttttft CD14 PE^IUft CD56 fitftttfl*^^ h> • T-f ? 

(4) ')3>t*t>na 

'J3>t't>h Ku80 CrKuffO)/ U=J>e±>H Ku70 (rKu70) fi = RW± (miB*^) 
«fcy«#**ifc (X8M 9)c Soluble CD26 (sCD26) I4£*t#± (jft*;*:^) «fcy#^ 
(X120). yzD>t*-^->h B19 empty capside protein (rB19ECP) f4 J r>2>£ 
m& l )#*Ztitz 22). 

tf^V-fb rB19ECP 14. rB19ECP £X;U*-LC- > (Pierce) T?*_h 2 B$ia£j&£ 

it. f^l/fl; Lfc.^^U$:rL#frofcx;U*-LC-t::*-^>J4 PBS f- «fc §S«ft?KS^fc 0 
H«0^aT?^jflia T;U^5> (BSA) ttf^-^>|fcU. jiiitLfc. 

rB19ECP £|££Lfc-tr37 7 P-X (rB19ECP-iz 7 r p -X) (4^P r- 3 — JUtrfifel* CNBr 
glifc-b7 7P-X (Pharmacia Biotech) fc rB19ECP £m*Ttt« Lfc« £fcftMi: LT 
BSA-b77P-XtfflSUfc„ 
1-2. B19 <Z> in v i trot 

&m®&mMmf&m&& (ixio s «/ioo u\mmm) \z, 2xio 10 a tr-o Bi9o-r;u 

^***lLT*±T?1B*ISI»t3tfc, xgfljfc B19 £ 4 026*1** Lfc«, DNA*affl£?f 
l\ ^SPCR \ZT B19 3 fcf-&£JffflLfco ®lfeH^-t'[4 37°C. 5 %C0,T7f 2 HIBJMS 
IC DNA L, B19 -W ^I^^lLfc. *P«3l»lcfeC\T(**atttt:* B19 

fc3K±-e 1 iSilUfil&Sti-fc. 
1-3. B19DNA 

Mf!ktt&£&lZ&&&g.& 10 mM Tris (pH7.6). 1 mM EDTA. 50mMNaCI. 0. 5%SDS 
i>&*cfc5'f=DNAtttti5«£8MnL. ?D ^7 — if K (0. 2// g/ral) .7? 37°C, 24 fltffl&Sft. 

<7 PPTfv^UA^lcr DNAtta^frofe. atb Lfc DNA (4 lOmMTris (pH7. 6) . 
0. ImM EDTA»jft-e»jBLfc, 

"TaqMan PCR Reagent Kit" (Pvift) fffll\t, B19 ^ ;U*y/ A<D*giiga>g 
fi*VP1fB* (nt. 2598-2752) fC^-T5^Sfl*l PCR {C«fc y B19 ©■W S*3H£ ' 
*»3B3eK».T?»* DNA (0.5//g) \Z, dUTP (400 // M) , dATP (200 /ill). dCTP (200// 
M). dGTP (200//M). MgCI 2 (3.5 mM), forward (200 nM) , reverse ^5-f 

"7— (200 nM) . ^P — ^ (100nM), Amp Erase UNG (0. 01 U/// I), Ampl i faq Gold (0. 025 



U/#l). MKTaqMan /^v?? — Sin^T^g 50// I £ LXRltZittz, forward Z? 1 ?* 
"7 — O&ggBJlJli 5' -ccctagaaaacccatcctctgtg-3' Trfey, reverse -f "7— (D^folt 
5' -aggttctgcatgactgctactgg-3' T?&$„ iJcfif FAM T'^IISStLfc^tiJffi^P-^^ L 
"C VP1 f J nt. 2692-271 8 ZmMTZ 5' -tcatggacagttatctgaccaccccca-3 £jH,^Cc 
JgJ*S$M*(± 50°C-? 2 an. 95 °C 10 &M&&0>& 95 °CT* 15 «?. 60 "CT 1 $MB] * 40 
4 9JUffl\ t*X0)5Lmt ABI/PRISM 7700 Sequence Detector System ^ffil^TfTofco 
1-4. B19«£#*<DBJ6 
(1)B19<7)iifflJ}&$§£ 

PBS ■CJ?JSLfc"«BJjg[Clf^-^>ft rB19EGP £SJnU 5K±T* 30 »MSl6 £-ferfc 0 $fflSS£ 
PBS irTSfefrft. Tt*^>-FITC (Sigmaft) £2)D x. |^*§lzJ5J£ £ FACSCaliber (Becton 
Dickinson ft) Izxf&tirLtz* 

%) 1 x10?<& H9 mm^TsJU^-LC-tzff-^ (Pierce ft) £»0x.^;S-e 30 $J>IHfiJES-fr. 
H9IHfiaiB*tf*-^>ft Lfc, ^/UStL&frofc t***>£# PBS -e 3 SSSfe^LTBty 
&L*fc«l. OlttSiRS (100mMNaCI, 1 ft Tr itonX-100, ImMMgCU. 20 mM Tr is (pH7. 6) . 

2 mM pmsf) nm&mm. l. 4t-e 90^-igjsts^. 3S'OiCct y &#Mitit#£m y &b 

t7 7n-7l^IWt^t^sa^yi§!Ufc. ±>f i= rB19ECP-b 

4 ti? 2 B#F B 1f*^^^lctt#L^A<e>SJS$-ti-fcp rB19ECP--fe? t o 
— (20 mM Tris (pH7. 6), 0.1 X Triton X-100, 1 mM MgCI 2 . 1 mM CaCI 2 ) 

T? 3 Hljfe^^.-y->^l/A*> 7 7 - (0. 125M Tr is-HCI. 10% 2-> /U2j ;7 M$ y -/L,, 4XSDS. 
10% v a*. 0.004%^oA7x/-;u^;u-) fcin*. 5 tflHyfWJULfc. 

rB19ECPl=«^Lfcaai* 7.5XSDS-?K'J7^ U;bTS Ky/MgftacBlCT L. PVDF 
Bfcte^Lfc. IX 7US;^?lig1 BfBB^P v*>^Lfcffe. ye^^-HRP 
1?m^Sl5*t, ECL^yh (Pharmacia ft) (= J: y lf^-^ Wbae*«Hi Lfc P 

M&m%.mizitm&mm$ e*? mm^^^izx mmmmmt rBi9ECP-Hz7 

rn-xZfcfcZ-e, rB19ECP e^aas^RtLfc. 7.5« y;utf«fii*»a f CBB SfefeJK 
(0.1XSDS, 0. 25 y 7> h^/L— R250. 45 %X$y-^. 10 XftiftgftO 

f=raasfcfe*ffL». gwaaca^/i^siy as u y e?;n> k>«:7*#— tfSJHursfl 

teLfc&. MALDI-T0F MS«?«flrffl^f- 0 
(3) Oi^^^ayfOW 

-fcifc L fc #3* T? #R L fc rBI 9ECP tf* M a * fc (* tit Ku80 taff 1= <fc y ftftttR L fc S a $ 
PVDFlgfC&^L. II X*A5^tMl*l^B7*>yLfc, fa Ku80 Jaj$flllg. 
®0.5//g/ml <t J£C ^ «fc a fw 0. IX Tween20Ay PBSt?5f$?U PVDF Hgl-giST? 1 BtNM 
$-&KtfhE.fc£ittc a ^©gO.IX tween20 Ay PBS fCK*ft»L. 2 2fetft#<Z>^/l,;<l- 

z-isV—emmiK-v^xmft (1:2000) tms-e 1 0#iS£j£*tffco<t^2S5te©&/i!i*ECL 

detection reagent (Amarsham Pharmacia Biotech ft) ^ffll^TfT-o fc, 
1-5. ELISAft|=J:$fS£fl>fli£Xft 
H^^f£8t&iH!£& (Enzyme-I inked immunosorbent assay :ELISA) (i/^^U^IgG-EIA" 
h (x>:fr£l3r) rB19ECP £®mt Lfc^U- l-SJB^TfT^fc. £1 

fcf^Xty =J>t*^-> h Ku80 *«R^<?iaftttK#aT7?M45 5j'MSl£$*fca. kit 
ttJSG>&jfh"$T?&&Lfco7fc*v>-HRP (1:1000) £j£flD L£»T? 45 #nfj£l& 

SllffluttaiU:. B6tt3> Hp- tr. tf*?yfc BSA £fflt^fc 0 
1-6. 7 P—tK h y-»«r 

&m®f&m~&n% B19 8*«»i}filt6fc»l:7Q-' fr-T MJ-fS«f5ffo 
fc« JB&flllSfttiaiflgOi&SttEN:: B19 ^ttmi;S$ 1:1000 O) «|£T?jSao L , 48 B#Ba&3£ 
Lte&.&lfeiifflJjS^PBS •Cx5fe^,4X/1 : 7^^AT;Uf : t: Kt?@£L.0. lX"tr?Kx >, 0. 05XNaN 3 
**6/\>^^»*l=-ClBIJ!SBtaji«iS*ff -afc. #UctSB19-VPl tfc# PAR3 %mn. tK± 
•e30»MJEJ6«. PBS-e^^L. FITC^f^^^^x IgG (SIGMA ft) 
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m&mwHD&im&mi*, pbs iz^mtittcmmz 1 (5 m/m\) zmzx, *± 

-C 30#RS!£lJ£$1*fc&. SfliJ!S£ PBS "CSt^U 2iKft#-efc£ FITC^Iita^^T. IgG ft 
ttSfcfi PE ^ifglft^-y-^ftft (Jackson Immuno Research tt) 30 #FiS£/££t!: 

ftttffnttftKuSOftt*, FITCft-7-i;Xftf*-t?!£ife&. PE / ? P-^^ftfl:* ?K 

±T? 30#F<iJEJS£l±T 2MSfefeUfc 0 
-r^TOj^^fli FACSCa liber (Becton Dickinson tt) I" «fc y fT^fc. 

1- 7. gftftttJfefe 
(1)B19®Ji£0>&ai 

B19&14lftl;£ (1:1000) #£TT- 48 ftRiJiSS LfcSJfe*fflflS£ PBS •e**LT^^-r Ktf 
^XC: - **:/ hLJUfcLfc, T-b 4»/-;U (1:1) fc-C-2<re, 20 #Nll£<fe. ft 

B19-VP1 ft«:PAR3r*37 o C-e30»F H 1Sf5$-l±. PBS7!ft»L. if*^ >«!§«ft-7 <5 X IgG ft 
ft: (SIGMA 4±) (1:500) *rattC£Jfc*tffc. *f= Avidine-FITC (1:200) £37°CT?30# 

(2)B19ECP i: KU812Ep6 tfl)^ 

Ku812Ep6ifflB&fce^^><b rB19rECP &S1I1L. *±T 1 B»HI£Jfc*t*fc. *0>&, PBS 
T?«BJ!S$&m&. ftKu80ft(t: (5ju g/ml) ££2nU 30 #^EJ££t*-fco Jfcfc. t* 

*^>jt rB19ECP Ztz ft IZ. 7 t? v>-FITC (1 MOO) £. ft Ku80 ft#£*£UJir S 

fca&lzTRlTCMMfc^X IgGfttf (1:50) MtoL.Ba-C30#|BIKJfcSl*fc.*fefft. 

2 &g 

2- 1. B19£35{fflJi&i!*^(Dia#. 

£T. &ftM€4fcMM*l=»tt'« B19© //? f/f/-0|-;!3i+-5®lfe1*& £;1!5fcto 
lc B19 IS1*Jfti/ { S$ia8BS<*i$#; , St3S»lt4 8B#F B 11$^^. 7n-K M h'J-3*t*y 

mmmmx.TfMmn<D B19-VP1 aacofcajarfTofc. &*<fcy B19 i^isi^it: 
fcA<a&*LTu-SKU8i2E P 6«fflia«cr-i*ftvpi ftf^ic-cssnte^^^iffljiasstpiiitt^^ 
-rstHr=»it*a**i*ct*<^4*ifc nn. ^^^i-m^mmit kusi2Ep6 

#IM**jfc. ^*n:?7-v£«illS**U937. T U >/«MBXitttt HI -e»HII1t£$ 
-tmmo>fritfi&&2htz a t hi&IH:&IIBfl&& T24. fc h*M^$ffllte& SW620 t?tt 

a»tttan»i±4.«»i-«cttt-e$<c^-3fc 0 a*ft#i*TfztL6©»ift-ti5i=j3 

If -5 B19 KiaMS VP1 S^ffi^S i: , KU812Ep6 0*?&ntt1flfl&6<tt££*ife (BD. 

Mffa&ZmmLT mOM. mmiZ-D^X PftM8£<DHilT?*lttLfc g KlJ812Ep6. 
U937, H9<D«flfl&t*T? 1***1 -eft, 1 Mfcfc U 13, 9,8 a B19 ©M*<*&*ifc. L 

**L T24. SW620 Utt 0.2 a tf-OD B19DNA tffctHSft. B19 0MI=«-4Bfl&liqT*¥9Itt£ 
*<^#>t>*lfco «**Kl?l*KU812Ep6-C©^.*IBftB19tt«a36*«f!**lfcA t . ffeCO 
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*1 



mum 


ft* 




B19 


KU812E P 6 




-H- 


-H- -Hf 


U937 


•» 


— 


+ — 


H9 


Tfllfft 


— 


+ J: — 


T24 




+ 


+ + 


SW620 




+ 


+ ± 



KU812Ep6. T24. SW620T? f*«*Bi±l=Pftfl[03B»A<B«>b*lfcc L*L. H9, U937T'f£ 
PttK©»3ll*tta&£*iftfr-3fc (H2). B19£3HtePffifl£<35*5E*<ffi&&*l5KU812Ep6, 
T24. SW620CD5^KU812Ep67?O)^li^^tL. PttJB08»fcB19««j&«fcr L L 
C<k. PttJKMfi<tttfl£tL&I^HB, U937ttttl=fcl^rtB19Bft3»A<«l»S*i§ct 

*6B191ft*. *»l=B8-* , r*Pj«fl!l«#|.©^©#fi36<*i|ft$nfc. 
2-2. 'Ja>et >h B19 x y 4 A K zfa =t <> (empty capsid protein : 
rB19ECP) G> H9SBfla^S-N0i^^ 

Pttffl[©»IR3^B*&*i<j:L\|=t*\3^b6-f , KU812Ep6 £ft«ffO> B19 T 'J > 

'<*Mlb* H9 £ffll^T. rB19ECP ttft3a0H££K*fc. e*^F>ft rB19ECP (± H9 

MSSr=sstt#i±t::tt*Lfc. -a. #«-effc*tf*^><bBSA<j!)H9aaaM^a>« 

2-3. rB19ECPtt*3&04Hi£pl£ 

SfHgjBttAffi^tf^XfcLr. *Sl4.4(2)rc*^*«||S»ji¥«*flf«Ufc 0 c*l 
$ rB19ECP-fe7 7P-XiJE(6$1i-. rBI9ECP HE £K*fc„ 

rB19ECP-ii7Ta-XfZlS^, ftR Lfcg£ I* SDS # 'J «J /U7 5 K^H«»tCJ: 
y. 80kDafl-i£{c|i^$tLf= . j*IH©BSA-b7TP— ^Tfl*-©»6*a«)3iPjb^ 

fc 0 wfl) 80kDa<Dga^'J J?*i> K^^^—tf^ffl^r^Urt^^t L, MALDI-TOF MS 
&ICT&#rLfc (04), SwissProt i: NCBInr <D 2 -OOir — $ K— xi/h^EP *}— &s££ 

80kDa<OgaJ*Ku80T?fc§5rtgtt*^t^i:$ti./io 
2-4. -)iX^^D»/f^ >y**rl£** rB19ECP$g£^aa>$il2 

rB19ECP-b7TP-XTfj**Lfc 80kDa (DIS I* -5 1 X £ > 7 P -/ x -f >^g?*f 
Ku80 ffifc t £JS L fc. £ fc ~ (DM £ t* H9 ttlfcSttttfr b fit Ku80 *at£-C££j5C!$ L T 6 fc 
Mi-SlrtJiJ, rB1 9ECP~b 7 > D - X C L 3t|$ L fc 80kDa OS £ *< Ku80 ft JI 7? 
**^tj5<IIW3*Lfc (®5), 

2-5. B19 1 Kuinmam&izm-t&temmm 

rKuBO liBtlfc rB19ECPI=M»#1*fcttfcLfc (H6). *fcC©IS*l4* 
SSIrKu80fC<ty^Sfl<|l=fflIft«J**i. *t!£-l5&£ rKu70. HT&fc CD26 ?0>HP«|l${|$$i|i 
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tufritz (17), 

2) m® B19 ^-nuxfcfc-sas^jqifflug 

tf^i/fl; rKu80 wmftit rB19ECP ^<D&Glt B19 £fg|2t Lfc B19 O-f 

)\sxx-*,%g.m?f&.i~mfflztitz ess). 

3) fr&ftft IC J: -5 tt«fll(Hm 

1***2/* rKu80 ©Mlb rB19ECP ^0^^!*^ Ku80 faftT-teMSftfctf. ta Ku70 
*ai*. #t CD106 fitf*T-l*fflffH|£*lfc;6N-Dfc (g|9) 0 Ku80 SUP ft 

^teT-fc^fc (El 1 0) 0 
2-6. &fflfe&mRlZjsn& Ku80ftIi(D^jS 

9--f MJ-#*rK<fcy, KU812Ep6, H9, U937 ®m&0>mmmm±lz Ku80 fi 
H©^SA^^*tlfco T24. SW620 T?I±*11|J&£®±CD Ku80 SSSittigtf) bftfcfro 





a* 




B19 




ft* ttfil 


KU812Ep6 




-H- 






U937 






+ J" 


+ 


H9 








+ 


T24 




+ 


Jr + 




SW620 




+ 


+ ± 





2-7. KU812Ep6SfflflS^O)B19 CDfg^tKuSOCD^S 
£#i/t#Jfefe£f?H*T, KU812Ep6 «BflS-^<75 rB19ECP CD*£££$gji&^K±<Z> Ku80 km<D 

^tu^ut^fc, #fcjjn=-c. rBi9Ecp t Ku*oo)m$.tf-wii,x^%immt>mm2*itz m 

4C5B), 

2-8. B19Slfel=fclt^ PfctJIt KutSJl 

mfctstitz Ku ftH<Z) B19i^m^=fc^t^^gSlJ^^lt■r^f = ^^>(C PStXKu ffiJIfcSgglU 
B1 9 &m&£G-f S KU812Ep6 £ ffl i% T , B1 9 <t ®ffepli&T-?S#li/t<*0>#ffi L fc „ 
Ku812Ep6 B19 GR^fi, jfi Ku80 fattier y #Mfcffl]$)J#ig*!> t> *lfcj&<. tK7n#*s K 
ffi&T'ro&ftllieji&frTrfc;!)^*: (M 1 2) Q -2f. 2 B@t&SL*:&, «ffl«S^T?<7) 619 ^ 
S^mS PCR Izr^WLfci: in Ku80 ttfc. ta?"P**>K (P ftjg) iitft#*ETt?. 

B19 a?1tKliaiftii$^fc 0 iltatt:p|B##STt?(i. B19 }g§i»a>ffl]$iji£kfcjii#> 6 
tifc (Ii 3), 

2-9. ft&lk'PVO) Ku8Q &m<D§tm. 

J&mW Ku80©88i£:7Cl — h> hU-fCTfWrLfc. Ku80 (* GlycophorinA 

£3S^LTU3^?m&<7)®JjST?&^#§f|#^tf)£;h,fco *?>lw B MJ&, TUBUS. m^CD 
$fflflSS®V~*-T?fc£. CD20. C03. CU14m&mf&lZtel\X$Kii80<D§£m&W6t>$>tltz 
(El 1 4). 

2-10. 09 B19 Aft £ P Rtf Ku feilS 
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*aKu80ffi#, ft^DTjf*/ Ktt^STf, *h?tl. 99.0%. 99. 9%<D B19 -W^XOiggi 
#ffl*b*lfco ftfcffi Ku80#t# ( In? n/1^> Kta{*CDMfci#£l^[^*D LTfc. ft Ku80 

(S3). 

S3 



IfflBS 


Wfcrr 


Bl9-DNA<0=ifcf-& 


BM 


I / 


1041.5 X10 4 -r 




BM 


flMGDl 0J6 fiti* 


5S8.2 X 10 4 




BM 


ffi-Ku8<mfc 


10.2 X 10 4 *l 




BM 


GL4 


0 .1 9 X 10 4 




BM 


ifi>Ku80!n;# 
GL4 


0,18 X 10 4 * 





* P<0.01 

3. %m 

*9F^T*.B19(Z>«BBa^®^#|-g|^Lr P Vim £ &mt£ & B19 flE&H>|#?-£ LT Ku80 
£*#£Lfc 0 Ku80J*. B19 CDGRgMS^SftSfcCD© P *a!P2£giJ&<g#> £ ftfc T U 
**&§ffll&** H9 y a >t*^-i/ h BI9 x>^f -f F^Df > (empty capsid 

protein : rB19ECP) 3* LT2fcP£L. MALDI-T0F MS !=Tf#£ Lfc. 

H9^|£f::fclt£B19iR^liftKu80*af*5 tfg/ml ^i£T"e 60%ffll$lJ *#i(sltaa^-e-^). 
^fcflUuSOirtfc^ffll^fc^x** >?nv l*&lzt$l\T rB19ECP ^^^^(ita Ku80 fcti* 
fcKJ£Lfc„ <*&!::. rB19ECP £ rKu80 £^fcjg££ ELISA j&CD$S£ J; y . rBl9ECP 
Ku80-**fcy. B19 t Ku80 o^^mmffivh^ Z t 

Ku80 fi SLE $ T-fStt £ *l 3 g Bfit {*<D*IM £ Bffilli i: L T M £ 2 ftfc 80kDa CD ^ S T? 
ifc-S. Ku80 f£$Bl&rt!if&£ ^Bg'r-S^tffcli&Jh.-Cl^, Ku80 Ku70 £ 

P$f-t"7-£»gJj!tL Cfc&l 9), aaflaWt?DNA«c#1t^P J r1'>*-^— -tfOHflTB? 
irUT VM mm&m&x.lzM*'? 5i StiTH* (XSft 2 3 % 24), Ku80 li. 

mm&Tvmi'gmBimmvt: t-mmmmmn rd $fl»a^®f=^A<sgtte>ti«j;9(^5:y. 

*P3£fte, B19 3 4ife Ku812Ep6, H9. U937 ©1*^*1.1= fcl*T**IJft«fl& 

t Ku80C7>3ggi*<gtf>£;h,*:. H9. U937 T*I*B19 Hz -P ft/Ifi&ffi SJifcfr^fc d t 
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iztK Kuso tmvik&PimK Kuso <Df&mzm®-ezz®i&mmizmvix-&tj;fr?tz <£& 
jg^-frf). ®f&&&m9&-e\t*ti-?h. mss. t mm, bimi&. (57- 

*-T*ft£ GlycophorinA l£1±$ffljj&. CD14 IStefcHflS. C03 AttlHiK, CD20 ^1±*fflflS*: ifTf 
SBflg^SIc Ku80 0)#%l£mihtzo Cft&fflSfflJiS^®'? Ku80 J&*36gi LTl^©l*#MB& 

^^ V E(*5~7%0 2 (37~52ramHg)0>^^i:$^ri>§ (X12 9, 3 0). gffi, B19 G5J£Sfe 

**Blfet*9fC^^E-r ^ Ku80 ^tfflUgl^ffilcattS 2tl%tzlt)\Z B19 B&ft**<ittfti L B19 
3t 51 1= S 3 pT ngtt # ft tf & *t £ . 

£ bl" B19 Slfe&g1±afilfl&*fc Ku812Ep6 B19 SftttttMlCJ: V B19 &§k 

l=fcl-t* Ku80<Z>(ft^^tt^Lfc.ttKu80tt«:#ttTT?CD^B19iR«(DiqilWA<«Sf$*i.fc<, 
B19 ttttjqiffl*b£(£ft Ku80 fitft. tS?P#*> KttttffaTt. 20K, 40%T-fc-?fc o 

fct*P**> Ktt#©fMifl>«ift:6<ttS?aF*Lfctf. LTfit4fP7|5*> h'itUtf B19 

frL. »t& ELISA Sfelzjc U B19 t Kii80 Dtf*> K-Cf*»B3*tr. Ku80i:yo 

Kfco* B19 f*tt*«tt#llfc4£#ji&;»i*. z©cfc4x&. tt^PiKS/ Kftitt 
<fc y^ntfv Kfc«£L£fr*-Dfc B19ri<Ku80 tte&Ltztzft, *fr(f±. B19iJ&5i=je 
— IN=*<btfBa&&;fcfc*ofcWBtt*,#*.&*i* 0 MSMfc-ettStynTfl*/ Kfc 

ttlzJcS B19tt»«US*«Btt&*iTl**. cHtt^P>K2/ K**hLfc B19 iSift^ifs^t Ku80 
*^L.fcB*Si*l=ltLr*^Ci:$«f ta>fc4tS**i*. £fc. fit Ku80 tafc&tfifi:^ 
P'K^KttftOsBSttTTJttBISttjHlWttSjjRij:, |& 60*1= fit Ku80 fit#j&< 

tt^P^^Kfiv#f=»Lr««ttW*»***Lfc. 

#««B*fl!Hfc B19 BlfeBBfcfcHTI*, fit Ku80 fit ftig B19 ttBffllfflll* 99. 0% 
T-fcofco C0)ffl#J^tttt^P^i/ Ktt(**ax.fcB*i:HB*T?ftofc a MttSJHltT 
*l*-eB«&S»*i.fc8t#P7f?S/ Ktttt. ttKu80tt#©Wtt*«TT?<D B19 gfiMDlftllffiB&l 
*l*fc*3tL*frofc*«. C*il*#tt«Blcfelt*ira7RS/ K. Ku80 ttRG>£Ma>£(,\ 
4&(C^D?K*>K. Ku8O#^0 B19S^S6^G?)gUI-«t-5Rr^te^ftff ttttftg 

L fc B19 JS^^i^li Ku80 UfcffiSfe J: 9 ftl* ^ t &ak& * +1* C £ * & , #f6*fflj3& 
£m>*:!&Sfe^®<0lS$f*±f=yn7|Cv KfcfrLfcfS^&ilfflAS'N B19 &£££B*Lf;:*tf> 
t#^b*vS= (tot, fii^ntfi> KfctftT-Cf*. ^g3$i!ijfc^<7>£fc B19 {g&tfjS&^J: 

B19 j&<Ku80j£ai£t£lfflfft[=(&5iU yOTt^i/ KBH4Sfflfi&-C* Ku80f£ 
S^140)Jg^T?tt B19 eB^A<^JjCLxC t. *-3fHtt«s£JBl,*fc»R|=a3l*T. fit Ku80 fit# 
*ttTf B1 9 Qft^ftlfcl J: y . Ku80 14 B19 8ft£l=Kfc®£iJ£^f=-r t^z. 
£*i3 9 4&lc«fflJS1*at;#ilSBflS^ffl^fc^^ll^fCfclNTfiiKu80fit<*m3*l? B191ft» 

nw&mmzftiazt. fit Kusofit^ttfity D7t?-> Kfit^ic^L-cffi^w^^jsa^i: lt# 

iL3 4Ci^t'i^, ®fl&^®±0) Ku80^l4B19S^lz^#^^fJ L, B19Jii!fc£gt 
£f a°r&14Jb<fc-& 0 o$y Ku80l4B19^HM^^<!:L-C«S^U. B19 !glfe Hi - 
fe<5lW*S&8!l^£ift#>-& co-receptor <oaid^Sfc^*t05i:*t^5^i^ o 

**wcii motf&toftix*®m*<Dm&m&mifoizit\.izb, imm, smm. mmmm 

&mmv. B19DNA. RNA. B19-VP ^6 tf&iiiT? # S C «t £|R£ L T ,0 o Z*i P><DSiifl&T' 
I±Pfiillfl5SlS<*SL^i ^tiTL^WC, B19 <7>^^ifflB&^05!g|fel-fi Ku80 
S0^SoTt^pT^I14*<ft^ o Ku80 ^r^Lfc B19 &&&a<Dft&ltz\H&XB&&t B19 
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SEQUENCE LISTING 
<110> Yasuhiko MUNAKATA et a I. 

<120> Novel human parvovirus B19 receptor and uses thereof 

<130> 

<160> 5 



<210> 1 

<211> 732 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Val Arg Ser Gly Asn Lys Ala Ala Val Va I Leu Cys Met Asp Val 
15 10 15 

Gly Phe Thr Met Ser Asn Ser lie Pro Gly lie Glu Ser Pro Phe Glu 

20 25 30 

Gin Ala Lys Lys Val lie Thr Met Phe Val Gin Arg Gin Val Phe Ala 

35 40 45 

Glu Asn Lys Asp Glu lie Ala Leu Val Leu Phe Gly Thr Asp Gly Thr 

50 55 60 

Asp Asn Pro Leu Ser Gly Gly Asp Gin Tyr Gin Asn lie Thr Val His 
65 70 75 80 

Arg His Leu Met Leu Pro Asp Phe Asp Leu Leu Glu Asp lie Glu Ser 

85 90 95 

Lys lie Gin Pro GJy Ser Gin Gin Ala Asp Phe Leu Asp Ala Leu lie 

100 105 110 

Val Ser Met Asp Val lie Gin His Glu Thr lie Gly Lys Lys Phe Glu 

115 120 125 

Lys Arg His lie Glu lie Phe Thr Asp Leu Ser Ser Arg Phe Ser Lys 

130 135 140 

Ser Gin Leu Asp lie Me lie His Ser Leu Lys Lys Cys Asp Me Ser 
145 150 155 160 

Leu Gin Phe Phe Leu Pro Phe Ser Leu Gly Lys Glu Asp Gly Ser Gly 

165 170 175 

Asp Arg Gly Asp Gly Pro Phe Arg Leu Gly Gly His Gly Pro Ser Phe 

180 185 190 

Pro Leu Lys Gly Me Thr Glu Gin Gin Lys Glu Gly Leu Glu Me Val 

195 200 205 

Lys Met Val Met Me Ser Leu Glu Gly Glu Asp Gly Leu Asp Glu Me 

210 215 220 

Tyr Ser Phe Ser Glu Ser Leu Arg Lys Leu Cys Val Phe Lys Lys Me 
225 230 235 240 

Glu Arg His Ser Me His Trp Pro Cys Arg Leu Thr Me Gly Ser Asn 

245 250 255 

Leu Ser Me Arg Me Ala Ala Tyr Lys Ser Me Leu Gin Glu Arg Val 

260 265 270 

Lys Lys Thr Trp Thr Val Val Asp Ala Lys Thr Leu Lys Lys Glu Asp 

275 280 285 

Me Gin Lys Glu Thr Val Tyr Cys Leu Asn Asp Asp Asp Glu Thr Glu 

290 295 300 

Val Leu Lys Glu Asp Me Me Gin Gly Phe Arg Tyr Gly Ser Asp Me 
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305 310 315 320 

Val Pro Phe Ser Lys Val Asp Glu Glu Gin Met Lys Tyr Lys Ser Glu 

325 330 335 

Gly Lys Cys Phe Ser Val Leu Gly Phe Cys Lys Ser Ser Gin Val Gin 

340 345 350 

Arg Arg Phe Phe Met Gly Asn Gin Val Leu Lys Val Phe Ala Ala Arg 

355 360 365 

Asp Asp Glu Ala Ala Ala Val Ala Leu Ser Ser Leu Me His Ala Leu 

370 375 380 

Asp Asp Leu Asp Met Val Ala Me Val Arg Tyr Ala Tyr Asp Lys Arg 
385 390 395 400 

Ala Asn Pro Gin Val Gly Val Ala Phe Pro His Me Lys His Asn Tyr 

405 410 415 

Glu Cys Leu Val Tyr Val Gin Leu Pro Phe Met Glu Asp Leu Arg Gin 

420 425 430 

Tyr Met Phe Ser Ser Leu Lys Asn Ser Lys Lys Tyr Ala Pro Thr Glu 

435 440 445 

Ala Gin Leu Asn Ala Val Asp Ala Leu Me Asp Ser Met Ser Leu Ala 

450 455 460 

Lys Lys Asp Glu Lys Thr Asp Thr Leu Glu Asp Leu Phe Pro Thr Thr 
465 470 475 480 

Lys Me Pro Asn Pro Arg Phe Gin Arg Leu Phe Gin Cys Leu Leu His 

485 490 495 

Arg Ala Leu His Pro Arg Glu Pro Leu Pro Pro Me Gin Gin His Me 

500 505 510 

Trp Asn Met Leu Asn Pro Pro Ala Glu Val Thr Thr Lys Ser Gin Me 

515 520 525 

Pro Leu Ser Lys Me Lys Thr Leu Phe Pro Leu Me Glu Ala Lys Lys 

530 535 540 

Lys Asp Gin Val Thr Ala Gin Glu lie Phe Gin Asp Asn His Glu Asp 
545 550 555 560 

Gly Pro Thr Ala Lys Lys Leu Lys Thr Glu Gin Gly Gly Ala His Phe 

565 570 575 

Ser Val Ser Ser Leu Ala Glu Gly Ser Val Thr Ser Val Gly Ser Val 

580 585 590 

Asn Pro Ala Glu Asn Phe Arg Val Leu Val Lys Gin Lys Lys Ala Ser 

595 600 605 

Phe Glu Glu Ala Ser Asn Gin Leu Me Asn His Me Glu Gin Phe Leu 

610 615 620 

Asp Thr Asn Glu Thr Pro Tyr Phe Met Lys Ser Me Asp Cys Me Arg 
525 630 635 640 

Ala Phe Arg Glu Glu Ala Me Lys Phe Ser Glu Glu Gin Arg Phe Asn 

645 650 655 

Asn Phe Leu Lys Ala Leu Gin Glu Lys Val Glu Me Lys Gin Leu Asn 

660 665 670 

His Phe Trp Glu Me Val Val Gin Asp Gly Me Thr Leu Me Thr Lys 

675 680 685 

Glu Glu Ala Ser Gly Ser Ser Val Thr Ala Glu Glu Ala Lys Lys Phe 

690 695 700 

Leu Ala Pro Lys Asp Lys Pro Ser Gly Asp Thr Ala Ala Val Phe Glu 
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705 710 715 720 

Glu Gly Gly Asp Val Asp Asp Leu Leu Asp Met Me 
725 730 

<210> 2 
<211> 3304 
<212> DNA 
<213> Homo sapiens 
<400> 2 

cgaccaaagc gcctgaggac cggcaao atg gtg ogg teg ggg aat aag goa get 54 

Met Val Arg Ser Gly Asn Lys Ala Ala 
1 5 

gtt gtg ctg tgt atg gac gtg ggc ttt acc atg agt aac tec att cct 102 
Val Val Leu Cys Met Asp Val Gly Phe Thr Met Ser Asn Ser Me Pro 
10 15 20 25 

ggt ata gaa tec cca ttt gaa caa goa aag aag gtg ata aco atg ttt 150 
Gly Me Glu Ser Pro Phe Glu Gin Ala Lys Lys Val Me Thr Met Phe 
30 35 40 

gta oag cga cag gtg ttt get gag aac aag gat gag att get tta gtc 198 
Val Gin Arg Gin Val Phe Ala Glu Asn Lys Asp Glu Me Ala Leu Val 
45 50 55 

ctg ttt ggt aca gat ggc act gac aat ccc ctt tot ggt ggg gat cag 246 
Leu Phe Gly Thr Asp Gly Thr Asp Asn Pro Leu Ser Gly Gly Asp Gin 
60 65 70 

tat cag aac ate aca gtg cao aga cat ctg atg eta cca gat ttt gat 294 
Tyr Gin Asn Me Thr Val His Arg His Leu Met Leu Pro Asp Phe Asp 
75 80 85 

ttg ctg gag gac att gaa age aaa ate caa cca ggt tct caa cag get 342 
Leu Leu Glu Asp Me Glu Ser Lys Me Gin Pro Gly Ser Gin Gin Ala 
90 95 100 105 

gac ttc ctg gat gca eta ate gtg age atg gat gtg att caa cat gaa 390 
Asp Phe Leu Asp Ala Leu Me Val Ser Met Asp Val Me Gin His Glu 
110 115 120 

aca ata gga aag aag ttt gag aag agg cat att gaa ata ttc act gac 438 
Thr Me Gly Lys Lys Phe Glu Lys Arg His Me Glu lie Phe Thr Asp 
125 130 135 

etc age age cga ttc age aaa agt cag ctg gat att ata att cat age 486 
Leu Ser Ser Arg Phe Ser Lys Ser Gin Leu Asp Me Me Me His Ser 
140 145 150 

ttg aag aaa tgt gac ate tec ctg caa ttc ttc ttg cct ttc tea ctt 534 
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Leu Lys Lys Cys Asp Me Ser Leu Gin Phe Phe Leu Pro Phe Ser Leu 
155 160 165 

ggc aag gaa gat gga agt ggg gac aga gga gat ggc ccc ttt cgc tta 582 
Gly Lys Glu Asp Gly Ser Gly Asp Arg Gly Asp Gly Pro Phe Arg Leu 
170 175 180 185 

ggt ggc cat ggg cct tec ttt cca eta aaa gga att acc gaa cag caa 630 
Gly Gly His Gly Pro Ser Phe Pro Leu Lys Gly lie Thr Glu Gin Gin 
190 195 200 

aaa gaa ggt ctt gag ata gtg aaa atg gtg atg ata tct tta gaa ggt 678 
Lys Glu Gly Leu Glu lie Val Lys Met Val Met lie Ser Leu Glu Gly 
205 210 215 

gaa gat ggg ttg gat gaa att tat tea ttc agt gag agt ctg aga aaa 726 
Glu Asp Gly Leu Asp Glu lie Tyr Ser Phe Ser Glu Ser Leu Arg Lys 
220 225 230 

ctg tgc gtc ttc aag aaa att gag agg cat tec att cac tgg ccc tgc 774 
Leu Cys Val Phe Lys Lys lie Glu Arg His Ser lie His Trp Pro Cys 
235 240 245 

cga ctg acc att ggc tec aat ttg tot ata agg att gca gec tat aaa 822 
Arg Leu Thr lie Gly Ser Asn Leu Ser lie Arg lie Ala Ala Tyr Lys 
250 255 260 265 

teg att eta cag gag aga gtt aaa aag act tgg aca gtt gtg gat gca 870 
Ser lie Leu Gin Glu Arg Val Lys Lys Thr Trp Thr Val Val Asp Ala 
270 275 280 

aaa acc eta aaa aaa gaa gat ata caa aaa gaa aca gtt tat tgc tta 918 
Lys Thr Leu Lys Lys Glu Asp lie Gin Lys Glu Thr Val Tyr Cys Leu 
285 290 295 

aat gat gat gat gaa act gaa gtt tta aaa gag gat att att caa ggg 966 
Asn Asp Asp Asp Glu Thr Glu Val Leu Lys Glu Asp lie Me Gin Gly 
300 305 310 

ttc cgc tat gga agt gat ata gtt cct ttc tct aaa gtg gat gag gaa 1014 
Phe Arg Tyr Gly Ser Asp Me Val Pro Phe Ser Lys Val Asp Glu Glu 
315 320 325 

caa atg aaa tat aaa teg gag ggg aag tgc ttc tct gtt ttg gga ttt 1062 
Gin Met Lys Tyr Lys Ser Glu Gly Lys Cys Phe Ser Val Leu Gly Phe 
330 335 340 345 

tgt aaa tct tct cag gtt cag aga aga ttc ttc atg gga aat caa gtt 1110 
Cys Lys Ser Ser Gin Val Gin Arg Arg Phe Phe Met Gly Asn Gin Val 
350 355 360 
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eta aag gtc ttt gca gca aga gat gat gag gca get gca gtt gca ctt 1158 

Leu Lys Val Phe Ala Ala Arg Asp Asp G I u Ala Ala Ala Val Ala Leu 
365 370 375 

tec tec ctg att cat get ttg gat gac tta gac atg gtg gec ata gtt 1206 

Ser Ser Leu He His Ala Leu Asp Asp Leu Asp Met Val Ala lie Val 

380 385 390 



oga tat get tat gac aaa aga get aat cct caa gtc ggc gtg get ttt 
Arg Tyr Ala Tyr Asp Lys Arg Ala Asn Pro Gin Val Gly Val Ala Phe 
395 400 405 



1254 



cct cat ate aag cat aac tat gag tgt tta gtg tat gtg cag ctg cct 
Pro His Me Lys His Asn Tyr Glu Cys Leu Val Tyr Val Gin Leu Pro 
410 415 420 425 



1302 



ttc atg gaa gac ttg egg caa tac atg ttt tea tec ttg aaa aac agt 
Phe Met Glu Asp Leu Arg Gin Tyr Met Phe Ser Ser Leu Lys Asn Ser 
430 435 440 



1350 



aag aaa tat get ccc acc gag gca cag ttg aat get gtt gat get ttg 
Lys Lys Tyr Ala Pro Thr Glu Ala Gin Leu Asn Ala Val Asp Ala Leu 
445 450 455 



1398 



att gac tec atg age ttg gca aag aaa gat gag aag aca gac acc ctt 
lie Asp Ser Met Ser Leu Ala Lys Lys Asp Glu Lys Thr Asp Thr Leu 
460 465 470 



1446 



gaa gac ttg ttt cca acc acc aaa ate cca aat cct cga ttt cag aga 
Glu Asp Leu Phe Pro Thr Thr Lys lie Pro Asn Pro Arg Phe Gin Arg 
475 480 485 



1494 



tta ttt cag tgt ctg ctg cac aga got tta cat ccc egg gag cct eta 
Leu Phe Gin Cys Leu Leu His Arg Ala Leu His Pro Arg Glu Pro Leu 
490 495 500 505 



1542 



ccc cca att cag cag cat att tgg aat atg ctg aat cct ccc get gag 
Pro Pro He Gin Gin His He Trp Asn Met Leu Asn Pro Pro Ala Glu 
510 515 520 



1590 



gtg aca aca aaa agt cag att cct etc tct aaa ata aag acc ctt ttt 
Val Thr Thr Lys Ser Gin He Pro Leu Ser Lys lie Lys Thr Leu Phe 
525 530 535 



1638 



cct ctg att gaa gec aag aaa aag gat caa gtg act get cag gaa att 
Pro Leu He Glu Ala Lys Lys Lys Asp Gin Val Thr Ala Gin Glu lie 
540 545 550 



1686 



ttc caa gac aac cat gaa gat gga cct aca get aaa aaa tta aag act 



1734 
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Phe Gin Asp Asn His Glu Asp Gly Pro Thr Ala Lys Lys Leu Lys Thr 
555 560 565 

gag caa ggg gga gcc cac ttc age gtc tec agt ctg got gaa ggc agt 1782 
Glu Gin Gly Gly Ala His Phe Ser Val Ser Ser Leu Ala Glu Gly Ser 
570 575 580 585 

gtc acc tct gtt gga agt gtg aat cct get gaa aac ttc cgt gtt eta 1830 
Val Thr Ser Val Gly Ser Val Asn Pro Ala Glu Asn Phe Arg Val Leu 
590 595 600 

gtg aaa cag aag aag gee age ttt gag gaa gcg agt aac cag etc ata 1878 
Val Lys Gin Lys Lys Ala Ser Phe Glu Glu Ala Ser Asn Gin Leu He 
605 610 615 

aat cac ate gaa cag ttt ttg gat act aat gaa aca ccg tat ttt atg 1926 
Asn His Me Glu Gin Phe Leu Asp Thr Asn Glu Thr Pro Tyr Phe Met 
620 625 630 

aag age ata gac tgc ate cga gcc ttc egg gaa gaa gcc att aag ttt 1974 
Lys Ser He Asp Cys lie Arg Ala Phe Arg Glu Glu Ala He Lys Phe 
635 640 645 

tea gaa gag cag cgc ttt aac aac ttc ctg aaa gcc ctt caa gag aaa 2022 
Ser Glu Glu Gin Arg Phe Asn Asn Phe Leu Lys Ala Leu Gin Glu Lys 
650 655 660 665 

gtg gaa att aaa caa tta aat cat ttc tgg gaa att gtt gtc cag gat 2070 
Val Glu We Lys Gin Leu Asn His Phe Trp Glu He Val Val Gin Asp 
670 675 680 

gga att act ctg ate acc aaa gag gaa gee tct gga agt tct gtc aca 2118 
Gly lie Thr Leu He Thr Lys Glu Glu Ala Ser Gly Ser Ser Val Thr 
685 690 695 

get gag gaa gcc aaa aag ttt ctg gcc ccc aaa gac aaa cea agt gga 2166 
Ala Glu Glu Ala Lys Lys Phe Leu Ala Pro Lys Asp Lys Pro Ser Gly 
700 705 710 

gac aca gca get gta ttt gaa gaa ggt ggt gat gtg gac gat tta ttg 2214 
Asp Thr Ala Ala Val Phe Glu Glu Gly Gly Asp Val Asp Asp Leu Leu 
715 720 725 

gac atg ata tag gtcgtggatg tatggggaat ctaagagagc tgccatcgct 2266 

Asp Met lie 

730 

gtgatgctgg gagttetaac aaaaeaagtt ggatgeggee attcaagggg agecaaaate 2326 

toaagaaatt eccagcaggt tacctggagg eggatcatot aattctotgt ggaatgaata 2386 

cacacatata tattacaagg gataatttag accccataca agtttataaa gagtcattgt 2446 
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tattttctgg ttggtgtatt attttttotg tggtcttact gatctttgta tattacatac 2506 

atgctttgaa gtttctggaa agtagatctt ttcttgacct agtatatcag tgacagttgc 2566 

agcccttgtg atgtgattag tgtctcatgt ggaaccatgg oatggttatt gatgagtttc 2626 

ttaaooottt ccagagtcct cctttgcctg atoctccaac agctgtcaca acttgtgttg 2686 

agcaagcagt agcatttgct tcotcocaac aagcagctgg gttaggaaaa ccatgggtaa 2746 

ggacggaoto aottotcttt ttagttgagg ccttctagtt accacattac tctgcctctg 2806 

tatataggtg gttttcttta agtggggtgg gaaggggagc acaatttcoc ttcatactcc 2866 

ttttaagcag tgagttatgg tggtggtctc atgaagaaaa gaccttttgg cocaatotct 2926 

gccatatcag tgaaccttta gaaactcaaa aactgagaaa tttacttcag tagttagaat 2986 

tatatcactt cactgttctc tacttgcaag cctcaaagag agaaagtttc gttatattaa 3046 

aacacttagg taacttttcg gtotttcooa tttotaccta agtcagcttt catctttgtg 3106 

gatggtgtct cctttactaa ataagaaaat aacaaagccc ttattctctt tttttcttgt 3166 

cctcattctt gccttgagtt ccagttcctc tttggtgtac agacttcttg gtacccagtc 3226 

acctctgtct tcagcaccct cataagtcgt cactaataca cagttttgta catgtaacat 3286 

taaaggcata aatgactc 3304 

<210> 3 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for real-time detection PGR 

<400> 3 

occtagaaaa cccatcctct gtg 23 

<210> 4 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer for real-time detection PGR 

<400> 4 

aggttctgca tgactgctac tgg 23 

<210> 5 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide probe for real-time detection PGR 

<400> 5 

tcatggacag ttatctgacc accccca 27 
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